The reaction of mercaptans with tyrosinases and hemocyanins.
1. Titration of Neurospora tyrosinase with 2-mercaptoethanol shows that the increase of absorbance at 700 nm is directly correlated to the loss of enzymatic activity. Approximately 2 mol of 2-mercaptoethanol per mole of protein are needed for full development of the green, enzymatically inactive complex. The increase of absorbance at 700 nm is also proportional to the intensity of the EPR signal and the amount of non-covalently bound 2-[35S] mercaptoethanol to the enzyme. The maximal EPR intensity reaches 70% of the protein concentration and at most 0.7--0.8 mol of 2-[35S] mercaptoethanol is bound per mol of enzyme. 2. Stopped-flow measurements show that in the reaction between 2-mercaptoethanol and Neurospora tyrosinase a raction intermediate with a strong absorption band at 360 nm is formed in an apparent second-order reaction. This intermediate displays no EPR-detectable signals. The intermediate decays in a similar complex fashion as the absorption band at 700 nm is formed. 3. The reaction of Neurospora tyrosinase with a variety of sulfhydryl compounds was also investigated. In most cases green coloured, enzymatically inactive complexes are formed displaying slightly different EPR signals. However, with cysteine and cysteamine violet coloured, enzymatically inactive complexes are formed which show rather different EPR signals. The integrated EPR intensities amount to 40--70% of the protein concentration. Based on simulations of 9 and 35 GHz spectra all observed EPR spectra can be represented as true S = 1/2 systems. The cysteamine complex can be interpreted as arising from a mixed valence Cu2+ . Cu+ complex. The 2-mercaptoethanol spectra can, however, arise from sulphur radicals. 4. Treatment of Agaricus bispora tyrosinase and Cancer pagures hemocyanin with 2-mercaptoethanol results in green-coloured, EPR detectable complexes similar to the one found with Neurospora tyrosinase. No such complexes are formed when hemocyanins from Helix pomatia and Panulirus interruptus were treated with this reagent.